Abstract: Air temperature at heights of 5 and 200 cm above soil surface, as well as soil temperature at depths of 15, 30 and 60 cm were studied in the cold climatic zone at three localities (catchments) under different plant cover during the growing season of 2002. The catchments Kout (dead forest), Doupě (clearing) and Stolec (mature spruce forest) are situated in the National Park of the Šumava Mts. (Czech Republic) in elevation of 1105-1330 m a.s.l., in which Kout and Doupě form some small "islands" inside an extensive spruce forest. Plant transpiration was not limited by water shortage in all the three localities. It was found that both soil and air temperatures were influenced with plant cover. In hot and dry days, the extremes in daily and night air temperatures were a function of transpiring vegetation height, with higher daily maximum and lower night minimum for smaller vegetation. For the whole growing season (from 29 July to 10 October 2002), the mean values of air temperature were independent upon the plant cover, but the magnitude of the dispersion variance followed the sequence in ascending order: mature forest-clearing-dead forest.
Introduction
Plant transpiration modifies climatic condition at the land surface and in the soil during the vegetation season (Eagelson, 1987; Kleidon, 2006; Střelcová et al., 2006) . In mountainous areas of Central Europe transpiration recycles about 50% of the rainwater during the vegetative season. Evaporative cooling induced by transpiration reduces the maximum plant surface temperature by about 15
• C in a hot and dry day (Novák & Havrila, 2006) . Dissipation of solar energy in a landscape controlled by plant transpiration is the core of terrestrial hydrologic cycle (Pokorný, 2000) . Transpiration is substantially influenced by the form and functioning of the vegetation cover. It is a reason for the large differences in microclimatic conditions among regions lying in similar natural conditions but covered by diverse vegetation. This may be a cause for the thermal and water regime changes during the vegetative season (Woods, 2003; Buchtele et al., 2006) .
The aim of this study was to compare the air and soil temperature at three localities under different plant cover. The comparison was made during the growing season of 2002, and the days with (a) low potential evapotranspiration during a rainy day, (b) low potential evapotranspiration during a dry day, and (c) intensive evapotranspiration during a dry day with large incoming of global radiation are presented as extreme cases.
Experimental catchments
The experimental catchments Kout, Doupě and Stolec lie in the cold climatic zone in the National Park of the Šumava Mts. (Czech Republic). This region is part of the metamorphic complex -Moldanubicum. It is formed mainly by the metamorphosed rocks, paragneiss with smaller anomalies. The three catchments have very similar natural conditions, but they differ significantly in a vegetation cover only (Tab. 1). The catchments are covered with acid brown soil developed on paragneiss.
The Kout catchment is covered by dead forest and herb undergrowth -originally Calamagrostis villosa -a typically rich spruce forest. The height of herbs is about 40 cm. Dead trees are 5 to 10 m high, with a density of 200 to 300 trees per ha. The Doupě catchment is a clearing covered by herbs -originally Calamagrostis villosa -again a typically rich spruce forest. The trees are practically missing, and the height of herbs is about 30 cm. The Stolec catchment is an acidophilous mountain spruce-beech forest. The majority of trees are older than 140 years (with height of about 29 m), and about 20% of the trees are younger than 40 years (the height is from about 6 to 10 m). The height of herbs is from 10 to 20 cm. The areas Kout and the Doupě catchments are essentially small "islands" inside an extensive spruce forest. Plant transpiration was not limited by water shortage at any of the three locations.
Material and methods
A fully automatic station for continuous monitoring of precipitation, discharge in the outlet from each catchment, air and soil temperature, and tensiometric pressures in the soil profile was present in each catchment, and collected the values between 29 July and 10 October 2002. Air temperature was measured at 5 and 200 cm above the soil surface with a platinum thermometer (model Pt 100). Thermometers were protected by radiation shields against the solar illumination. Soil temperature was measured at two depths (15 and 60 cm), with a platinum thermometer at each depth. Soil water availability for plant transpiration was evaluated using the tensiometric pressures measured in the soil at four depths (15, 30, 45, 60 cm) . Daily sums of potential evapotranspiration were estimated with help of the transpiration theory (PRAŽÁK et al., 1994) using air temperature and global radiation maesured in the meteorologic station Churáňov (1118 m a.s.l.), not far from the experimental localities. It should be mentioned that evaporation was less than 5% of evapotranspiration, and therefore, it could be neglected.
Results and discussion
Tensiometric measurements of suction pressure in the root zone showed that water uptake for transpiration was nearly the same for the different plant cover conditions at the three localities studied, and that there was no water deficit to affect plant transpiration. Estimates of potential evapotranspiration (PET) from the theory of Pražák et al. (1994) are presented in Table 2 . Based on these data, the days with different combinations of PET and meteorologic conditions were chosen as follows: (a) a dry day with small PET (5 August 2002), (b) a rainy day with small PET (6 August 2002), and (c) a hot and dry day with large PET (17 August 2002). Diurnal air temperature measured at 5 cm above soil surface in the clearing, the dead forest and the mature forest on those days is presented in Figures 1-3 . Statistical characteristics of the thermal regime in the forest, the clearing and the dead forest in the time period from 29 July to 10 October 2002 are summarized in Table 3 . On the dry day with a small PET (5 August 2002), the maximum (midday) temperature in the dead forest was in 7
• C higher than that temperature in the mature forest, and the difference between temperatures measured in the clearing and the dead forest was insignificant ( Fig. 1) . There was both negligible ET, as indicated by an estimation of PET (Tab. 2), and the measured variation of tensiometric pressure (not shown). The cause of the higher air temperature in the dead forest in comparison with the mature forest could be a heating of the atmosphere by the heat irradiated from dead trees, warmed up by solar radiation.
During the rainy day with a low PET (6 August 2002), the near-surface temperature was not influenced markedly by the type of vegetation (Fig. 2) . This could result from the small global radiation (6 MJ/m 2 /day) and the low air temperature (meteorological station Churáňov 9-12
• C, experimental localities 8-16
• C). This combination of meteorological conInfluence of vegetation cover on thermal regime of mountainous catchments ditions results in a very low PET (Tab. 2), and very small uptake of latent heat (so-called latent cooling). As a result, all the plants are heated/cooled by the same thermal energy flux. Different geometric construction of plant covers results in surface temperatures that are not much different, because plant heating by absorbed global radiation is rather small. During the day with both high incoming of global radiation (19.9 MJ/m 2 /day) and high air temperature (meteorological station Churáňov 11-21
S313
• C, experimental localities 9-22
• C), (17 August 2002), the daily nearsurface temperature is influenced markedly by the type of vegetation (Fig. 3) . At midday, the temperature in the dead forest was 6
• C higher than in the clearing, and 3
• C higher than in the mature forest. The lower temperature in the mature forest could result from the higher attenuation of radiation on its way from crowns of trees to the soil surface. This distance is about 29 m in the mature forest and 30-40 cm in the clearing. The cause of the higher temperature in the dead forest in comparison with the clearing could be similar to that mentioned in the discussion for Fig. 1 (heating of the atmosphere by the heat irradiated from dead trees, warmed up by solar radiation).
The night near-surface temperature in the mature forest was higher than that in both the clearing and the dead forest in all the cases analysed (about 5
• C in Fig. 1, and 3 • C in Figs 2 and 3) . The higher temperatures can be explained by the fact that high and dense tree cover in mature forest (with height of about 29 m) reduces irradiation of heat at night in comparison to that for small herbs in clearing and the dead forest (with height from 30 to 40 cm). The difference in night temperatures between the clearing and the dead forest was insignificant (ignoring the unambiguous trend). The presence of dead trees in a dead forest does not have an impact on night temperatures. Statistical characteristics of thermal regime in the forest, the clearing and the dead forest during the period from 29 July to 10 October 2002 (Tab. 3) show that the mean values of air temperature were independent of the plant cover, but the dispersion variance grew in the following sequence: mature forest-clearing-dead forest.
Conclusions
For the experiments reported here, the two catchments composed of the clearing and the dead forest both existed as small "islands" inside an extensive spruce forest. Also, there was sufficient to soil moisture to prevent any reduction in plant transpiration during the period of study. Based on these conditions we conclude that -both soil and air temperature are influenced with plant cover, -the extremes in daily and night air temperatures are a function of transpiring vegetation height in hot and dry days, with higher daily maximums and lower night minimums for areas with smaller vegetation,
-for the period of the entire growing season, the mean values of air temperature were independent of the plant cover, but the magnitude of the dispersion variance followed the sequence in ascending order: mature forest -clearing -dead forest.
